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(54) METHOD OF DETECTING POSITIONAL DEVIATION IN LASER SCANNING ON PHOTORECEPTOR. METHOD 
OF CORRECTING IT, AND LASER COLOR IMAGE FORMING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a color slurring from 
occurring because the distance between a laser scanner and a 
photoreceptor is dispersed in respective colors due to an attaching 
error and temperature fluctuation in a laser color image forming 
device. 

SOLUTION: A horizontal synchronizing signal detector 18 detects 
the start of laser scanning and outputs a horizontal synchronizing 
signal pulse. A pattern generator circuit 4 generates an image 
pattern for detecting positional deviation in printing while setting 
such a pulse as reference. A laser driver 6 drives the laser scanner 
8 including a laser based on an image signal from the circuit 4. A 
reflection density sensor 1 detects the difference of the density of 
a printing positional deviation pattern formed on a photoreceptor 
belt 10 and inputs it in a CPU 9. The CPU 9 calculates the 
positional deviation in printing in a main and sub scanning directions, 
calculates the frequency of a clock to be outputted from a clock 
generator circuit 5 and laser scanning start timing and sets the 
values in the circuit 5. Thus, the color slurring on the photoreceptor 
is eliminated. 




LEGAL STATUS 

[Date of request for examination] 14.12.2000 
[Date of sending the examiners decision of rejection] 
[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 



Searching PAJ 

[Date of extinction of right] 



2/2 ^— v 



Copyright (C); 1998,2003 Japan Patent Office 



(19) H^B^fF/i 4 (J P) 



<«> & m ^ 



(a) (nmnmm&mmn 

#^2001-209223 
(P2001- 209223 A) 

(43)&B8 B ¥*£134£ 8^ 3 0 (2001. 8. 3) 



(51) IntCl. 7 

G0 3G 15/01 

B 4 1 J 2/44 

G0 2B 26/10 

G 0 3 G 15/00 



112 
3 0 3 



F I 

GO 3G 



15/01 



G 0 2 B 26/10 
G 0 3 G 15/00 
H0 4N 1/23 

mtm& * mx&vmo ol (^ is h) wtxea< 



fw(##> 

Y 2C3 6 2 

1 1 2 A 2H0 2 7 

A 2H0 3 0 

3 0 3 2H0 4 5 

103C 2H0 7 6 



(21)tbiiS^ 


#112000- 14368( P2000- 14368) 


(71)tHPA 


000190541 










(22)fflBSB 


¥m2*E 1 n 24H (2000. 1. 24) 


































(74)W1A 


100082935 



















(54) imw&m jg7t#±<£u~if^a^ 



(57) 

EP^ffiB-ftt^^ — v^»fficoiS^*ttJLC PU 9dA 
^i"5 0 CPU9tt±H**irrti«>Hi*(Sc«-rtt«*rJi 



^8 




^✓18 



A/D 



I 

ffiRTixflHHffliii«^^ — >i U KKffl'JSfe^Bi^ffi 
IftiS fciiffl - > S:«rlBK»feoBls«fcR-fix 

M ttiffi * - V ic » L X fflBH W t-"f «b L , 0»oi|fjE 
ffiBWfci-fei-fl:«rmE«»awaas<off*ttRrH« 

J»/SU ■iar»rt*n*:*»tt<OHi*HaR'fJx*affl 

&#^5i»EitiaTj»*s^fcen^Ri'n«mffliii« 
/^-^)IML, »a*ixfciaa>si2*:tt:Ri"ixtt 

fci* b <b £J£fio if **ffi:R t Wtmm&<n 

ffls**±w if **ffiRi"ftft*a*ifc. 

*|6|<D**Hl*Matt t jfe*+*tti jfe*»T*ttBO 3 ffi 
Bf - £ ^i[#afci:-r^fJEIf l EsBt^SJ* 
«c±<o \y— *f jfeSEffiRi* tt*«Hl*«fe. 

3 ] flEStSfe&^KfflllSfeWfp^iRTtb 
J&ffi/B SHS*^* - > *s , suE® ft *±o«IE if t£* 
^^^^^Tn^mi-5iii^^->'i:mlE^- 
if £ ttittX"*-6M***l«I<oHl^R-i"^Sr* 

5ffflE»*I l Rl*2 EftoojBftflOiW !f ife*ttR 

[fjfjfcrjU] mlEfl!lfeco|»^3fe-C*>or, mJta3^ 

-if*aEffiR-ra««a*«fe. 

R*f»«<rc»lJ&i. «JEBi*fifcR-fix«kaifflffl«^<^- 

* - > & huh-*- a mtoitfr h % bns R»»a-e*> 
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h-i— *r/B^5 u~lf^^-Hj^^^ir^o^T, « 
ftfeco 9 ^roft*<o— feicov^x«(rE«t3te*±«c**<sft 

ffl^R-FJx* fflffl - v t U ffiES«fe^Pp 

/o ^R-r^mffl»f^<^-><bi^— jtm<om&<D&v£ 
■ muffliHft/^-viu, tt«as*fea?aiit:ffiR-rtt* 

ffiffliB«^>'^->*^ES2Pfe^W^ffiRi*n«aiffl» 

t ^ WE«»a^spco^ffiRi-n«mffl»« 

(ttEafar^rtsjxfcHiWRTixifcfflffl**/^^-^ 
20 a>a*«aiu ^fflstt^fficoBi^irR^nttmfflWflft 

Lfi^bl2pfeW !f 5fe3SffiR <h aa')^fe<0 if Tfe 
<^ i — if £SEffifi-f *t**BU**. 

lit *iS8 ] m&mm&Rxmmm&nw^wL'rti 
mmmrnvk**-**** mE«**±«>ME^-if** 

f*jLco u-— tf *s&ifna*ai*fe 
*affl»«^^— ^* s , «iEfB*ff±o*iE^— if** 

if ***rfi) fc ttit2!Ei-6ii|***rS|^Sl*ffi«i'tLSrtt 
6 h9E!»*« 7 SU« 8 EffiW®)t($±^ t — if **{&R 

■T 5fuEff *JS 7M9 E«cW«*f*±<^ If **& 

Ri"n**ffl*isfe. 

[ffMtrll 1 ] WEIt** 1 1 0E«O^-1f* 
*ffiR-f n«a*"J5fe(i: ± o« L fefflRi" ttfticiC i: 
TilfJfZi — if**0**^^^>Y 5 v^t/fflElJiR^ 
fife^ n y ^H«ftfcKftS*TU--1f36*0(a:Ri'*LS: 
ftKE-TS - fc S«*#J:<& i — if **ffiRi* 



-2- 



3 

Bk«r«x.5^—1flii«»ritKlt-C*o'C, if 

x*gs^'j l fc«rJK'<* - v^sfflia u-if jtaE*rfii t 

> <b ft 6 ei fet* fa e p ^ffin-f ft* to * — 
a #8ki:, mriE«2pfe(oEn^Ha«Tft*mffl® 

— ^«r«i»ISftoff^|li*ftttmfflW«x<^--> 
K««lffifewHi^ltrft«Uiffliir«fc^^^--^Sr 

mseswfe^Pn*f4Ri"ft«tiiffl®«^^^->(ii*ruT 

i***lftPn^Ri"ftttmfflwiii«^^--^tt±ife3lE 

tt»j3fe**ift«c-tft^ftffliintt(ci"fe i, d^owiaffiiB 
»«cTb+«*miE*BMoaiiia)HiJ*:fflRi-ft«affl 

-fZ^&k, K*a-C«dtSft*:*»lft«)Hi*:ffiRi*ft« 

»»ao*/h*J^^5iWEaiaT»**ftfcPn^Ri" 
ft&ttJJBiIH£'^ — >a>|ft«:4fctHU *ffi3ftfcffl<£>Hi 

^{4Ri"ft*mffliij«^^-v*«aij£feT-fiiar^ 

if*»iR«m^ai. *mbu— ifjexttR-ffttttu* 
ate J: o -clfcffl L^mEiiJ***rfii^ttRT ftfiicj* c 

i^-if3fe*ffiR^ft«a#ajcj:o-cttaufcMriB±3e 

aE*ftoffiRi"ftSI-«i:TmKlif*»rt^o 

»*Kffc s * 6 . a*a«) iiitt^ am i- *$ t-t 

5!fflE«#*-L0> u-lf jfeaEcoffiR-i-ftSraiJEi-S t 
Sr»» t -T 5 -If* 7 -®r««dcKR. 

[»*js i 3 ] mEatsfea^ttiBjffiaroai^ffiRi" 

ftflKHffliiMft^^ — «TK«ft»:±<oiWfEu— Sfjfe 
u-1f # ^ -iijf*^A^So 

&»(c»!isfewu-if3fe*ffiRfc<orfta:**ai-ac 

flgj££§R. 

gcO L — - tf * 7—HfisJf^^Ro 
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[If ^rl 1 6 ] WlEBi^ffiR-f ft*ti3ffliii«/'«^- V 

ttRi"ftttfflffliBi«^^-^*«rti-a— ^JiifflEW^ 
a »# <o m s huh- * 

*»b»^ft6Klt»*wfflflS^*>6w^«r«F»i"4-SS9 
Effi^H 2E<B<ou-if*7-lif«»*KR 0 

70 <*_t<£>»«@H»S: h^-fa#lcj:oTa»-r-5a«#a 

asrfli^s^— ifMift»*»R"e*>or, aawi/-f 

S£RK*3V*-C, «i»feO?t><Offi«^-fe^oV^-C«jE 
«53t<*:±(c tf jfea^lPiJc-jeiDJWH-CEM LfcJMK 

mi&'< ?->zmm u~ if ax-*- 6 #w n 

^^6ft*±3feaE*ffiffl^Rrft»affl»«^^^r 
^ <h mils i^— sf t m.#'tz>j?fatc—7£<Dmmx 

20 6 ft ^ M**#fl W*ffiRi"ft« tiUffl ^ - v i: £ 

«^fca;iiiftoPnWRi'ft«affl»«^<^— ^«r»* 
> n^ttm-f mm m&'< 9—>ti** 

Jpfea5^ffiR-rfttttafflf»{fe/^^-^tC»LT^3E 

(c v »|jfe3S*Iflff^RTftttaifflO»«^^-->'ttM 
3feaE*rfij»c*ft*ftfflllBW^i' U d»offiEffll«WJc 

jo i* ?>i-**mEffli^oamwHi^MTfti*ttiffl»« 

— ^tt{c»ftb-fr-C*BEiR*ff±lcKfer»rt-r5 
fHi, fiiaT^SftfcfflftffloHi^iRTft^ffiffl 

i»«^*-><o«ffl«ffi«:a!i£i-5*afc, rniie^@m 

fc*tc*xfcTbL*^bS»fe(OU-1f*aEfl[Ri:at 
»ISfe©u-1f3fe*fitRt^i'ft*«r*m-t-6 i"— If* 

atfiReiffl^ai. mEu~if3fe*ffiR-fft*ai#a^ 

^0 iotftliJ Lfc^EI'l^S^^ffiR-ffta^/SUTW 
Eu~ If **W ^-f ^ >^^r, ^/c, ilSU- 
1f 3fe*fflR-fft*ttl*a^ £ o TjfcttJ L fcflftE^jfeaE* 
f^c^fiRTftfiic/C WEiB*»flc^ o y ^ JiJ?£i&£ 

fB^^f*:±co u~if jfeaE^fltR-f ft*r«jE-T 6 r 

i s ] mEKWfeat/HtjHsa^ai^ttRr 

ft* fflffl * — , WEiR5t<*±^ HflE If * 
50 BSf«cjK*-t-5wi:*#«t1-6«»En*«i 7i2tO 
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[ff*rll9] mJ!Sfl{lfec;>^^3feT^oT, flf||S3 

im^W2 o i m^w^{tL^ti\mmm^< 

[0 0 0 1] 

iftwo>m^z>imttm ^{£_bcoi/-if 
b <?^&^^ x. u— tf' tr- a * m v >fc * =? -m\k 

[0 0 0 2] 

WffiRt/fa«aC»«l-J:9 u—if* htm 

co u— if if— A ^Siiffi* 5 tf oi^T , $ Mt$ 7 
-mmz&-rti$:Mzirt^omMfc&>Z>o If tr- 

T tt , C co u - if tf - A jfe 3SE ii * to £ ib CO RS M £ A ? ft "f 
LT, 4#0f|Hg6 3 - 1 7 5 8 1 7, #B8Bg 6 2 

- 2 5 3 1 1 5, WH 5 ? 3-110512, !|#|IfJBg 6 1 

- 1 6 2 0 2 3/£i:*(C^^^^^tvr^6c i^ivxt 

-ta>s*w»tt* (U9tc^-rj:9i-, iff— A(7)^ 

tt , £ 3fc-fe > if m co u - if tr— A £^ 0*ffl A * h fc&M St 

[0 0 0 3] L/pIW^), wCO#ifeS:1i*cou— !fC 

- A&iE^fc;*/? — >^{c^-T6^i-^2oco 
*r#4^jR^*>5. (ci?:/if<o&9ttitfM£#fe 
£ < Ctcft 5 £ ? (c L ft it 4x13: ft ft i n q r jxttSMf 

(cffln-cfcorjaRW-cttft^. ib-i:: 
feTti^mn^ t iz&mr-z ft^ £ ^ 9 BnB*»s>s. 

[0 0 0 4] t^^I^L ED*7- 

i-i57i3 4(ct^^^nT^6 0 zcnjymx'iL ffi 
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-^^tbi-^^^J-. Hfflcou-if-*^^***^ 

[0 0 0 5] 

CO U~if If- ^ ^ ^ 

Ifi**^ Hoi/-f A*aE5iflE* s tf 
[0 0 0 6] 

20 fifcffi ^ p y ^ j^^^c^^o u-if J: o T^/tJc Lfc 

or, moi — if* tr— A^SScfe^ h-^-— Sr^v^au 

-if ^7 ■«lJKj**feJC*5l'^T. m%t&<Doh(Dtf:M 

✓<^->^^fas*feww^ffiRi"4x«aiffliii«^^- 

^^fS^a^Sipco^^f4gT^ffifflili^^ 0 ^-^ 
^^^fciSicmco^fiR^n^afflSi^^^-^S 

^ Sm&co u— if jfe*fitR ^ »a>l3£fefi0 u-if jfejttffiR t 
M#jg 2 (c«:b6^8WcoigS3tf*±(0 u-if ^SffiRTn 

fita^*±coMia^-if^^i^^^5iP^^ffl 

t <b jfe3EJ»T««co 3 fiBBIf icjBfiJE-*" 6 ^ ^ ^ 

3tf*±o u-if jfeaffiRi" n»*ai*isfett, «hem 
i ^^2(cjM^6^0^fe^co^fs^fe^u ; ^^i^feo 

50 fn^fifim^mffllJ^^-v/J^ lfflK«5fe*J:£>M 
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y t StrlE I'— If 56**161 £ teiEXi"* ffl^SEifrfa^Hi^ 
fifcfi-f *x£#fcaj-f 6 ®<fe'<* - > t £ iit t * 5 d 

w«3t(*Jbw If jfeSEffiBi" Jh,S^ttl*&tt. IfflEI* 
l 3 ^«*>6*WIB<ft<D*WE«lfe<0»*s 3 feT* 
£>oT, SfHa3feStC«2»fe<7)U-ifjfe3lEffiKt<Oi"iX 
a&fcffl^Sw *i€^fif*1l 
5 tc«*>S3B*«o***±<o If **fiBi*ft»ffl* 

attt, «rfs«*«i75M4i^«^6iswia«^«ftiB3e l 
5tflc±<ou~if3feaEttKi-jxfl:*ia*«fett, «na»** 

rl 7 jc«^-5«Wto«t*frJiW u—if ^*ffiB"f 
rt«Clfil5»riEffl^o !x^^jK»Sr«pou~lf3fe3lE(cJ:o 

^itfeot, a»<oi — if tr-* h^-- 

Bi"n*Wflj»«'<*— u wsESflife^fn^fiB 
Tni*ffi^»«^^-^^i^-^cD{iufe^ai*ffiBi* 

n«ttJffl»«^^^-^^KM^fe^*ffiBi'nttaiffl 

^S*fea>u-ifjfefiffiB^«ffl«fe<ou-if*SffiR 
oOf&jfcil 8 lc«^5«W^fi83tft:±^ If jg*tt«-f 

WE«**±<omieu-if3fe**ft<ojeaEH!tt»« 
t t *attT*ttro 3 MmizBtiL-rz ^t* 
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ia^-if***m^fflWKrntttaii-*»«^^- 

{4B fii 3r Ui-r £ * - > t £ tiX v > 5 £ 

<t^ati-5 0 sit. &&w<nm*i%i Q\^miz>& 
w^«**±©^-if*affi«i*ix«*u*»tt, ?we 

w*js imio \z&t>z>&m&m<o u-if jfeaEttn-f 
-if**(03fe*Biii*^>f s ^?RviffimmmBf&? n * 

*fflifc»£a£ft£-er-Ci — IfjfeatOffiJli'ttSrttjErS 

K«stcte^-r5te^^^«^5 ix-ifM»^K3£B^ 
«<o— fi(cio^ratiiaiS3te»±t- ht-SftLt^- if 

^**I^tc-^JSfflE^JL^*^ - ^-^Srfl(rE^--if 

^ffig-f n^itS^iU^^ 0 ^ - > fc mlE ix- if <t 
JO i£^6^^lc-^Jl^Sa^JL^*c^^--v$r^-if 

*^o«rEffiiBWici'fe^a*WE*^<oa*wen ; *=ffi 

MT^mffllJ«^^-^^^b*THtlESS^fls:± 

* fit fi -T tt +^ m ffl m 1&' < * - v <75K » »S Sr »] S 
Ski:, «FER9t»a[<oft/J^4-^5BftES*aT^Stt 

50 !f**fii[B*ai#«t. «rEu~ if^ffi 



-5- 



9 

ill 2{c{Rt>SISWEttWHftiaS*fe&U ? *W^fewBl 
^ffiB-fixftfflffl®^^^-^^. ituE^ftftUicDitfjE 
i — if *3fc*lfiJ<o**Mte*Btt £ *£»*T 

*^-ir«»riasBtt, mei»3R4ii 2K«;b**69iE 

*^ttE»^Brn«Bffliii«^^^->oR|*Jliat»l 

-3fe*rt»cB3ltJBfi!tffl ^n-; ?mi&m%&'0 -if £SE 
lcJ;o"C»fftM«Sr»rici-**ai:, «#ff-L0>»«IIi 

— 9*B«fc*rt»B-C*>oT, a»ou— if if— 
^-1f**^lc-««JHEyi|Lfc*lft»«^^--^Sr 

WB^-if*JE*rt^i«x^§*rtJ-*ftiaA»e>4** 
***ftff^Brn«ajffl»^<^->tittEu--if 

Hf3fe**lft«c«^A»b*5M3fe**I^Bl 
ffiB-fnttfflffl»«fc^<^->«r»*-*-5#«i:. ifuEg 

Bi*nttmffl»«^^-^*TOE«!ISfe^W*ffifi-fix 

TOlcfb u ^o«rE2glBW«ci'e,i-fl:*«iE**» 

<oa»ww*fitBi'n*fflffl»«^^-vftjc»ib-fr 



(6) WW 200 1- 209223 

^6»»6ou-if**ttBfc*«*ft»^-1f3toWa 

Bi^rnasrflkffli-s^— ifjfe*istfi*ffl#a^, wi 

E L — jftJEttBi" ffi #a J: o T * tti L fcffiBi" 
jMHOjX-ClttEi — if*SE<D**BII*&*>f =• >-^tetf 

MRfeoW«»*IB*w^Jt6lttE«**±^^-if 
3fe*<ofl:Bi*ix4r*l3Ei-«ri:*W«i:-*-5. £Ac, * 

IfiBtt, ituEff*:3tl 7*c«*?5|g^EttoffiiEat»fe 
2&t/KjRtefe^^f4Bi"ix«a3ffl**^<^->'^, ml 
Ei«3tfr±o*ftE U— if *3t*rtO*aEBII*«i» «« 
<t SfeaE»T»«W 3 «3f 6 ^ <h £ 

t6 6 ifcfc, *»W<Of»**l 9^«*?55SW^U— If 
*9«-BB»*»Btt, WE»*«i 2lc«;b<5 36WE 
20 *wS9E(i!lfe^»^3fi-C*)oT. HuE3fefetcS^fe 
co i/- If jfeSMfcfi £ wmfi £ ft tH-T 5 r £ SrW» £ + 
6c *&W<nm&t&2 0\z&frZ>ftW<ni'— if# 
7-IIIMMil iMEMtfsli 2{c«h»S«WE«t 
omEff*fMi"HI*ffiffl»<ft^<^ — vw^iSSffijMje 
^&<oft 9 ffirEPP^ffifi-rnftttifflW 

[0 0 0 7] 

9-iB«»rt»Bw*lWllfiK«:^-i-^n y^Htffc^ , 
St/SU/ciu— if^^r-t^-^-^^/ h l l flSt*ff-<yuh 

i o^ m^{^^h±<otmmm<D^—^msL^m 

[0 0 0 8] if h l lrtt^fi, 
6, li^H, u— if^x.fcu— if^^-^-^-8^ 

^7'2ir, A/Dae«»3«:itt*Urv^5. 

[o o o 9] Tkw-mmz^-m&T -< t v * i u~ 

if3fe«^BI»6«:*ttii-5. 

¥[^l^f^^^^a^<ir It, W*{iB-fftJ$m/fltf> 



;/ 

T > ^ 2 "C it « L <£> *> , A/D^&fl3tCj;oTT->- 

^f-^(cS^^ i*'— If ify^^r-J-Sttu 
[0 0 10] 0 2*5«tO J E13(cJ: iJKWSaatffiirv^co 

ffi-rsS*tS»ffiir>^=y h 1 2 £<DffcBKK&£* 
-r®"C*>5o H12(c^V>T. 1 
mtfc^^ b 1 0 (clSift LTfc 9 , 4 feeoBl^ffiRi* 
J$ ffiffl < * — > coiiffc flg jifc j&s*5 - ft frdxfc th t , 

6 0 tt*J*»o, fiftff^A' h 1 0 toffiBBB«f*. Hi 3 

Bttift £ *SE**fi£B 1 3fe*»TffiH«-iEW 3 fiSffcE 

1 !C»«Lt7^2 i:A/D*aill3*Stt* 
L ^ 2 D max 4- Dm in 

[0015] 
[*2] 

L = 2 W (2) 

[0 0 16] i»fe/^-y|:JtLn • Dm i n fcWF 
fcf6 l^/^->-$rli^T'I^T^*l, life 

Dmi nt^5:i:/iW„ IW«t plC-ft^ot 
S^feiC^I-rsPn^ffiH-fnft^-n • Dm i nT*>5 
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[0011] U4(CJ: «9*S3tf*:^<^ h 1 OM4fe(7)i^ 
-if X^r^fa^y Hl-1-11 -4W!IK2 
4- 1—2 4 - 4 CDiEBl-O^Tf^-f £ c 
-f 1 5-1-1 5-4, 3^-huyXl6-l- 
16-4, tK'J =T^5 7-14-1-14-4, f 0 U 
yXl 9-1—19-4, ^7—17-1—17-4, 

Tkw-mmtB^-tkmT << ^ ^18-1-18-411 «• 

^M<D\y—^^^-^-r=3-=~y hi 1-1 — 1 1 - 4 <*: L 

If 8-1— 8-4frb<DU— If fc*— Ate, ^-fiSfc^iJ 
. ^ - M/yX l 6 - 1 ~ 1 6 - 4 T'W3ti ^^11 
*S-ftfecO0l5-rS5tf U ^^7-1 4-1 — 1 4-4 T* 
R&Hafr^tt, f 0 9- 1-1 9-4^lT 

B**^^ h 1 0±Jc*3t*SS*t5. SS*<*^/^ h 1 

1 -1 7-4-CRIt*tb, *¥f^M^ffl7*-r * 
1 8-1—1 8 -4(cA^}$4x-5o — 

20 m<Dm&te. SMftS 24-1-24-4 tC £9 HHfcgUfc 

[0 0 12] HI 5*5^1/1116^^ 9 , /^^ — >>?3i^lx 
-^0^4T*^^tL6^^{iMT^ffifflC7^1j^<^ 

-ffrfi* Dmi ntt«|{ii^Iffi*/J^ttfl:, Wf±»ffi, L 
fittraiW, nttSE»^S»LT*5< 0 i5(OTf 

[0 0 13] 

[»1 ] 

( 1 ) 

[ooi7] m6o>w^&w.Tfofeitift<nm&'<*—>' 

rfii $r 1" 6 o EP^ffiB-fixte tti ffl ^ H fft ' < ^ — v n , 
^ *^*f^(7>^{ifii*n«ffiffl<7)®«/<^ — >-2 o - 

i - 2 o - 3 tmfe&xfa<ow^fcm?fr\iithm<nmi» 

/^-y3 0-i-3 0-3i:«$n5 o #/^^ — 

^tt±5Kiw*ai«i*wscfi (xx- 1) t***A*tB 

(XX- 2) £*3£»Tf4fi (XX- 3) co 3 ttFjftdK 
JtS (XXfiW#2 0*fcf±3 O^rS-T) o ^rUT, # 
fe go Efi^ft B-f f±i <7) fc , ^^]3£fefttc^-f 
6 0 «x.tf2 0-i^2 0- 3^->ry^ 

-v^r, 30-1 — 3/j>fn)i:<iiJ^s^^^fn^ : {iB 
50 ■fftttfflfl'**-:'**-*". ^^ — ^wiaww*|6itt. 
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ftffc^u h l 0 o««#|fi]K*tJ&-*-S J: o ic^^H 
£*b5 0 3 0- 1-3 0-3cOffljfea£*rfilfn^i 

9(C^/S$ttSo I30n = -1/J^+2W 

(Y) (ORSt»*^-^^4 4 0 nmftig, -rifV^ 
(M) /jJ5 4 0 nmim >TV (C) dS6 20 nmtt 

h-J— tc«fcoTfcKiRSix5 8 0 Onm{+ifiJ:»)tt*tf> 

R»ft&S3fcL*«£«lT|-So il^CPU9lt KSE 

cod, SWfei«9JSfe3& s t)5o^: 9 8*0^0 6 0) n = 
+ 1 cq^# — >"C&>6 :iHn = + 1 Srl&e&U 
&t®Lmj£&k<OirtlbXlt, -n • Dm i nt'fcSi 

^ ^ t <75 Ttt < ittttn fc» ftnw> n ***p"r £ <?;> -e & 

¥1 1 - 1 5 7 1 3 4{Cl!Ett£*VCI/*5 <fc 5fttft/J^^ 

[0 0 18] mi ^HUco^-fi^-r- H£JSL«jfls£: 

[00 1 9] ttUAicW-fflftf^cov^-cttWi" 
Oo CPUQA^aiBWififttOiOJWMtf (t) ^^n^/ 
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9 ^EHB5»cR3eLr*5<. t tiu 

-If fcf-A^Tjc^^f^aix^T 1 ^^ 1 SSriii&i- 
£0#£ij t = 0 Srgifli: LT^6 0 Ji&TfcftX/L' F 1 0 £r§£ 
ibU C P U 9 ^bWSSlc J: n y ^ v'x* i^-^ 
HISS 5 fiB#£J t IcftlSfcJMMfcf (t) co^n y ^«r« 

SUtiMSefiO^^ — VfilfeO^-CfciJ, 3o(7>K9l3£ 
Rici/^- ^(c-eif^^cO/N*^ — V^rS^S, £ 

ft-feVlMT?«mL, TV7 P 2T*tii|'IL. 

U9-C«*R5o CPUm H5T^Lfc^/jrofcn 
wi^tofc/^-yoft^, -#^ig<7){g;^ (Kit 

50 ^ft-n • Dm i nt**5 0 - ^S*fe(Cifr 5i"tb 

a^*/JMSli 1 Dm i ntfcSfc^ -^ni: ^ ffiV^A? 
S: » 5 7t lb \c Ji , # n -co»£4l7&> b */J^ - X 

[0 0 2 0] o^V^T,.±E<Ofit»]ftm-<toTSl»$ 

tvfcBi^fia-f ns»-s<5v^r, ±jfea*f6i«c(i^ n y 

50 SfjL, ±jfefi*^tCtt, «**-<^h±^'u— tft'-A 
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n y^Htc*5V^T, CPU9il Si^fe^Sl^ffifiicM 

w*f4BJd*>s*i^fls«:(t±<o i^— ^jfeaeaav 

f ' (t) = f (t) - V* (t)/ V (t) 
[0 0 2 2] CPU9(i (3) ^it) f ' (t) £fit» 

£;ft,fcfcf^ir/U^ n y ^(CfEUTMlfex — ^Srtb^i* 
6 0 ^of-^i:I<5^ if*=*^8fiSgiJj3*L, 

g2 4- l — 2 4-4(c«fciJNH»:!a«$^Tv^< 0 J&ft 

»^/uh3&«afflWftffiBi-fcs»*^****rt^w*^ 

V ' (t)/ f * (t) = v (t)/ f (t) = 1 / p 

u±oi~ t&&&mz.&*te^K : ? tick ^ v u — 

£ir>if— id jzoTfP^-fJxtlH-aiL, CPU9|j;«-fe 
[00 2 4] ^|gWIC*3tt5^*at*[6l^Bl*ffiB"fiX 

? f ' (t) ZT fr* I) X^lc&^otv^ 

5„ (3)Sof (t) cottJfcfrSSrfWfii- 

5 0 U 7 ii l owfiicBBLT, ifx^ + ^iL^y h 

ifiltf) »|BT*W * RIMi/TLfcfcWffcoT, HI 4 
& ViBBHc J; o -C* L fc w -C*> S. «3te#'</i' M4B 

//v aaw<cfitB i o o j: ^ 2 o o coffistci* nfc £ t 
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*^2fel:o^-ct«ib^^9o *76**iP]«>ia»iii 
*IBOffi(|||l/ptt, if ****** ^-feWcy 

(t) j&»p>v' (t) l£^<fcLfc&<bf:f, TISc?) (3) 

•ewf (O/j^r (t) iz^-fz-t^xox, 

[0 0 2 1 ] 
[ft3] 

(3) 

^•Pini«l/ptt±a£<Oj:9t-. l/p=V (t) /f 
(t) T?*Sft5j&s, «*»^<^h*«fflBi'^«r*5w 
U £jfe*iI*^V (t) KSgjboTk, (3) iS^ 
r^*rWci-0ffc^t o ^ir/u^ny^jl^f ' (t) 

jc-rtLfi, tie (4) 5X.<n£?\zmzmmmm&'ftbti 

[f&4] 



(4 ) 



co, ifssEaav (t) *##**:«>, m7£<o* 



★^</U S<Df£®jS§gIiA Z (tsos) HZ Ueos ) 
tf>, ttT^IHCioTX' (t) Sr*«)5, K 
Suctv^^ — * i: It, J83fcf£'<si' hffiBdSJISftJfeffi 
fii o 0l:fe5^u- if****v (t) tt, if 

fflS^tf^/uh 1 O^ou— if if— -^(OAStA * (t) 

^oti^„ ^/c, is^^/n- 1 o^aawftttB 

ICfe5i^)L-- if *— -ktOfifftjfc'Ol' 1 0±O^ffi 

ffifilix (t = 0) = 0i^5fi«ttfcffifi**lPiL 

[0 0 2 5] 
Ift5] 

* Ct) —J* v ( r > il r (5) 

[0 0 2 6] A^5:im5c iWSi^PP^fi 

W*ffifi<o**BB*WStBf+ifirix«. 

jfeaEWTffiBftffimBtt, H7ic*5i>r, ^^l^' 
llAX (tsos ) , AX (tcos ) x A X (tEOS ) 
MfcTZo wtt«tO, AZ (tsos ) . AZ (tEos ) 
TISO (6) *auc (7) *OJ:9^*«>-6^4:AS 

[0 0 2 7] 
[fS6] 



A z (tsos) = ( A x (tsos) — A x (toas )) • (sin O —cos t/> tan <S> (tsos) ) 



[0 0 2 8] 



A z 



(t BO s) = < A x (tms) — Ax (tcos )) 



[ft 7] 

(sin d —cos </> tan (t ao s) ) 



(6) 



(7) 
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[0 0 2 9] wCT. <t> (tsos ) RXf<t> (tEos ) *^</U b<Oft&<D-ftlX&>oX, 

mytfc^si' bitLmtmm&iMtLm. i o o \zh^<o [0030] 

0 = -tan" 1 f Az(tB03) ~ Az(tsos) 1 (8) 

[0031] ^tbWo ia3fe*^^N^»wj*Az ^i&um^^o^^m^^^ t&x%, &mo>^z^x 

(tsos ) , AZ (tEos ) , ftS»»*0*jE«[tc:* ^O^t^r^^-ct^o *0««tt**Wft*«["t? 

*Sfcae>lctt (6) ( 7 ) ^CtcjoV^T <f = 0 t L St*Lfe3K*^«5« frM<nfe&%MX<D z *ffij^"fti 

fcMS-ifiilt it (8) 5£a»p>3ft«>fc*£ (6) /a IAZ (t) tt»at*t;ii5-e#5. 

^ (7) aiCfULt^< £^9il&ftA£fa07W#9 [0 0 3 2] 

A z (t)= Az( / W) ~ Az(t ^ s) •O(t)-X<t sos )] + A z (tsos) 

x(tBos)— X<tsos) 

(9) 

[0 0 3 3] ^b^tltz&m^h^M^CDU-^- ★ £^T'#£ 0 

tr— A(D-</u h_h</;>?£S{i©x' (t) fax* u = itio] 

x'(t) = x<t) + , : AZ< A } r , M1 +Ax(tcos)-U(t) 
sin (p —cos 0 tan [0 (t) J 



(1 0) 



iv (i o) a*»feV (t) 

[Sill [0 0 3 4] 

u(t) = o ( t <;o) IWl 2} 

= i (t>o) (ii> 



V (t) 



dt dt sm<0 — cos</> tan[<£ (t) J dt 

v(t)+ • ■ ■ AZ( A > r-TTi + AxCto.) • 5 (t) 
dt sintf — cos<J> tan[ (t)J 



(1 2) 



[0035] tJk&z* (t) (i^/u^Bift-e ♦s**t«*wm t Lxizm-rzt. (12) 

[0 0 3 6] LA»L*3ftSfe, IWt^T'li^WtW [0 0 3 7] 

^6Nf£i| (0<to < tsos ) Xte*5fro<l> (to ) 

x'(t)=x(t)+ { . Az ^) +Ax(t 00S )V^- (0<t^t 0 ) 

Ijsin 0 — cos 0 tan[ 0 (t 0 ) J J t 0 — y 

= x(t)-h ^— A ^rr rTTTvi + (t>t 0 ) 

sin — cos</> tan[ 0 (t)j v °' 



(1 3) 



[0 0 3 8] -f (13) ^^bV ( t) fl [»U] 
[0 0 3 9] 
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v ' ( t )=v(t>+«£ A Z (to) _ r—r -hAx(taDs)V-^ (0<t<t 0 ) 

' \sintf — cos^ tan[tf> (t D )] J t 0 w^l^ov 



=v(t> + -£-. ^ A2<t) r , (t>t 0 ) 

ut sin 0 — cos 0 tan L 0 Ct; J 



(1 4) 



[0 0 4 0] kte*). &oT, (3) , (4) , (1 * [004 1 ] 

4) (O&^frh. f* (t) 12, * Itl5) 

r (t)=f (t) + P { sin , ,; M 8 ^ [0 (t>) f ^(tc}^ (0<t<Lt 0 ) 



-f (t)+ P • - sin ; ££ n[ 0 (t > ] } <t>t 0 ) 



(1 5) 



[0 0 4 2] <Oj:9i:t*5o 

[0043] CcoJ:9(c. StJSMSir >-if- l mm 
(t) fcittJIU tvvfit^ls—tm&S^Wl&Z. 

[0 0 4 4] ^0^(7)^lh ) (7)||^Oi^?|JJCOV^T(El8^ 

MRLTUWH-*. m-<OMffi.MX*lL w^&K-r^m 
"Oft 9, i/-f^y^«:(ii:*tU, »ttlfL*£r« 

J&ftffi'^ — v^glTfcteff ^dt&ttttfTfeteb*. lifftiS 
[0 0 4 5] 



cnkteZa 

20 mi] *ftW<n%—<nnMM<Djj m®Mi$i£W.<o 
[H2] *«w<o»-©*it«o^7— sf««*»«^ 

5 0 

[H3] *««w!B— ojtlt«w*9— Bi«»a»W- 
5o 

[14] ■«»J«SSIt»c 
50 fcttsatatft^u h^t>'4fe(7)U— if h 

nasi *&w<nm—<Dnmm<o*> : 7— mismmamz 
[me] *»wojB-ojtis«<o^9— ir««i*jfiiiu 

40 [17] , U — if *3r-^-7-^-^:y h £ £S3teffc'</l' h <^ 

[us] o «— w nmm<o^y—mm^f&^m.<n 

[HI9] K*fl)U-if^'J v^tc*5*t6u— tf tf-A* 
50 1 S»S!»«ir^1f- 
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21 

2 T^Zf 

3 A/D^&Ss 

5 y ^i^ai^W— ^IhIK 

6 l/-f K7>f^ 

7 HAMULI 

8 U— tf^^ir*^ 

9 CPU 

i o mytfc^^ h 

1 1 U-f^^tt^^-y h /0 
14 #U S =7 — 
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1 5 tf 

16 ^ y ^ " I- U>-X 

17 * 7 — 

1 8 7k¥fii)#Mf ^dtix^ X ^ * 

19 f 0 U>X 

2 o ^^^co^^^-f^toffl^®^^- 

2 4 m&Sff 

l o o 5l*Sttftte@: 

200 -fMzM^ 



[mi] 



11 MKaHt^h 



^1 



CPU 



^1 8 



^L 4 



0SS 



z^5 



[sift 



^ 8 
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12 K«S«**>t=^?F 
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12] 



[IU3 ] 




~Q 



24-4 



r 24-3 I 24-2 f 24-1 / 
12-4 12-3 12-2 12-1 



CD 



□ a 



12-U 12-2. 12-3, 12-4 : k~t* 
24-1,24-2.24-3,24-4 : £{StS3 



30-3 30-2 



30-1 




20-3 



20-2 



20-1 : ^3S*(6]Rl?:-riv«aiffiH{ft^^(^M^tta) 
20-2 : ^^fSlRl^TH«iii^S»^^(^^*<Ji:S) 
20-3 : ^3E*(SlEfl^T^di^iS«^ #->(^SW-Tffi«) 

30-1 : 9i^*ifiie(i=?=i*i^aifflis^^(*siw^&e) 

30-2 : m&ttfoft^rttfkmmmw 

30-3 : mmttfow^-rix&mmwte* t-yi&anT&m 




J 



15] • 



ri • Dm In 
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[1218] 




Ax(t ra ) 



mate* 



(1 
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(51) Int. CI. 7 
GO 3G 



F I 



T-73-K 



HO 4N 



15/043 
15/04 
21/14 
1/04 
1/23 



B 4 1 J 
GO 3G 



HO 4N 



3/00 
15/04 
21/00 

1/04 



3 7 2 



12 0 



M 



D 



5 C 0 7 4 



9 AO 0 1 



5 C 0 7 2 



10 3 



F* — -M#*) 2C362 AA10 BA48 BA52 BA70 BB23 
BB43 BB50 CA18 CA22 CB73 
2H027 0A09 DA23 DE02 DE07 DE09 



EB04 EC04 EC06 EC07 EC09 
ED04 ED06 EF08 
2H030 AA01 AD16 BB02 BB16 BB23 
BB36 

2H045 AA01 BA02 BA34 CA73 CA88 

CA98 CA99 
2H076 AB02 AB06 AB11 AB16 AB67 

AB68 CA17 DA41 EA01 
5C072 AA03 BA04 BA19 HA02 HA06 

HA08 HA13 HB08 HB16 0A14 

0A17 XA01 XA04 
5C074 AA10 BB03 BB26 DD15 EE01 

FF15 HH02 
9A001 EE05 HH31 JJ35 KK16 KK42 
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